Abstract. In this paper, we introduce a new class of functions called contra R-maps which is contained in the class of regular set connected functions and contains (6, s)-continuous functions. Some characterizations of hyperconnected spaces are given by using contra R-maps and we observe that hyperconnectedness is preserved under the contra R-maps.
Introduction
The notion of continuity is one of the most important tools in whole mathematics. Hence, starting from early years of modern mathematics, many different types of continuity were introduced.
The notion of R-map was introduced by Carnahan [3] and the notion of (6, s)-continuity was introduced by Joseph and Kwack [15] . On the other hand, In 1996, Dontchev [6] considered contra continuous functions which transforms strongly S-closed spaces onto compact spaces. After then, several author defined and studied the weak forms of contra continuous functions [8] , [12] . Recently Dontchev at al. [9] have introduced a new class of functions called regular set connected functions and investigated some properties of it.
The purpose of the present paper is to introduced and investigated a weak form of regular set connectedness of functions and a strong form of (9, s)-continuity which is called contra R-map. In section 3, some characterizations are obtained and comparisions with other types of generalized continuity are given. In section 4, basic properties of this new type of functions are investigated. Some applications of contra R-maps on extremally disconnectedness, compactness and weak forms of its and some separation axioms are given in section 5. Section 6 deals with graphs of contra R-maps. In the last section, we use contra R-maps as a tool to set new characterizations DEFINITION 
A function / : X -> Y is called contra R-map (briefly, cRm) if f~l{V) is regular closed set in X for every regular open set V in Y.
We shall begin with a characterization theorem. (5)=>(1). It is obvious.
• Next we investigate relationships among several kinds of functions.
The following diagram shows how contra R-maps are related to some similar types of generalized continuity.
Perfect continuity -> Regular set connected -> R-map Contra semi-continuity -» weak 0-irresoluteness
The following examples show that cRm is placed stricly between regular set connectedness and (9, ^-continuity as well as RC continuity and weak ¿-continuity. (1) f is regular set connected; (2) 
Basic properties
Next, we offer the following three decomposition theorems. In the following we will derive some basic properties of contra R-maps. 2
-g o f is regular set connected (cRm) if f is cRm and g is regular set connected. S-go f is R-map if f is cRm and g is cRm. 4-go f is cRm if f is R-map and g is cRm. 5-go f is cRm, if f is cRm and g is R-map. 6-go f is cRm if f and g are continuous and Y is locally indiscrete. 7-g o f is cRm if f and g are cRm and Y is locally indiscrete.
Proof.
(1) Let V be any regular open subset of Z. Since g is cRm, is regular closed in Y. Since / is regular set connected, f~1{g~1(V)) = {g°f)~l is clopen and so regular closed in X.
The others can be proved similarly.
• 
Proof. If G € RO(Y) then X x G € RO(X x Y). Since g is cRm, f~l(G) = g~l{X x G) is regular closed in X. Thus f is cRm.
•
Applications
Recall that a space (X, r) is said to be extremally disconnected (abbreviated as e.d.) if A € r for each A G RC(X, r).
THEOREM 11. Let (X, r) and (Y,a) be two arbitrary topological spaces. If f : (X,T) -> (Y,A) is cRm and open surjection, then (Y,A) is e.d.

Proof. Let F € RC(Y,A).
Since / is cRm, / _1 (F) € RO(X,T) and so
Because / is open and surjective, /(/ _1 (-F)) = F € 0(1».
COROLLARY 1. A space X is e.d. if identity map of X is cRm.
Now we turn to the investigation of the invariants and special properties of considered contra R-maps. (1) nearly compact [22] (S-closed [26] , strongly S-closed [6] ) if every regular open (resp.regular closed, closed) cover of X has a finite subcover.
(2) nearly countable compact [23] (resp. countable S-closed [5] , countable rs-compact [7] ) if every regular open (resp. regular closed, semi regular) countable cover of X has a finite subcover.
(3) nearly Lindelof (resp. S-Lindelof [4] , rs-Lindelof [7] ) if every regular open (resp. regular closed, semi regular) cover of X has a countable subcover.
(4) quasi H-closed [20] if every open cover of X has a finite subcollection whose closures cover X. (
1) If X is compact (nearly compact), then Y is S-closed, (2) If X is compact (nearly compact), then Y is quasi H-closed, (3) If X is Lindelof (nearly Lindelof or rs-Lindelof), then Y is S-Lindelof, (4) If X is countable compact (nearly countable compact or countable rs-compact), then Y is countable S-closed, (5) If X is S-closed (Strongly S-closed), then Y is nearly compact, (6) If X is S-Lindelof (rs-Lindelof), then Y is nearly Lindelof, (7) If X is countable S-closed (countable rs-compact), then Y is nearly countable compact.
Proof. We prove only (1) . The other results can be proved in a similar way.
Let / : X -> Y be cRm and let X be nearly compact. Let {Vi}i^i be a regular closed cover of Y. Let {/ _1 (^)}ie/ be a regular open cover of X. Hence there is a finite subset IQ of I such that X = U¿e/0/ -1 (Vi). Therefore, Y = Uiei0Vi since / is surjective. Thus Y is S-closed.
• Recall that space is called Urysohn for each pair of points X2 G X, where x\ ^ £2, there exist open sets U\ and U2 containing x\ and X2, respectively, such that Cl(U\) n Cl(U 2 ) = 0.
A space is called s-Urysohn [10] (semi-Hausdorff [18] ) for each pair of points xi, X2 G X, where x\ / X2, there exist semi-open sets U\ and U 2 containing xi and containing X2, respectively, such that Cl{lJ\)C\Cl(U2) = 0 (C7i nu 2 = 0). 
THEOREM 14. If f : X -> Y is a cRm injection and Y is Hausdorff, then X is s-Urysohn.
Proof. The proof is similar to that of Theorem 13.
• A space is called weakly Hausdorff if and only if each point in X is the intersection of regular closed subset of X [2] , It follows from the definition that a space is weakly Hausdorff if and only if for each pair of points xi, X2 G X, where x\ ^ x?, there exists a regular open set G containing x\ and regular closed set F containing x 2 such that GnF = 0 [11] .A space is called ultra Hausdorff [24] if every two distinct points of X can be separated by disjoint clopen sets. THEOREM 15. If the identity map of X is cRm and X is weakly Hausdorff space, then X is ultra Hausdorff.
Proof. Let xi, X2 be distinct points in X. Since X is weakly Hausdorff, there exists a regular open set G containing x\ and a regular closed set F containing x 2 such that G fl F = 0. On the other hand, since I : X -> X is cRm, I~1(F) = F is regular open and I~l{G) = G is regular closed in X. So we have clopen sets G and F which separate points x\ and X2-Hence X is ultra Hausdorff.
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THEOREM 16. If f : X -> Y is a cRm injection and Y is weakly Hausdorff, then X is weakly Hausdorff.
Proof. The proof is obvious.
Graphs of contra R-maps
Proof. Let (x,y) £ G(f)
is regular open set in X and x G i). Take U = f~l{Vi). Therefore, f(U) n Cl{V2) = 0 and hence (U x Cl{V2)) n G(f) = 0. Thus we obtain that G(f) is strongly closed.
THEOREM 18. If f : X ->Y is a cRm injection and Y is weakly Hausdorff, then the graph G(f) of f is closed in the product space X xY.
Proof. Let (x, y) G(f).
Since Y is weakly Hausdorff, there exists a regular closed set F and a regular open set G such that f{x) £ F and y G G and F n G = 0. Since / is cRm, f~1(F) is regular open set in X and x G f~1(F).
Take U = f~\F). Therefore, f(U) n G = 0 and hence (U x G) n G(f ) = 0. Thus we obtain that G{f ) is closed.
THEOREM 19. If f : X ->Y is a cRm injection with a strongly closed graph, then X is Hausdorff.
Proof. Let xi, x2 be distinct points in X. Then f(xi) ^ f(x2) and so 
Hyperconnected spaces
A topological space X is said to be hyperconnected [25] if every pair nonempty open sets of X has nonempty intersection. A space is said to be 0-irreducible [14] if every pair nonempty regular closed sets of X has nonempty intersection. It is pointed out in [14] that hyperconnectedness implies 0-irreducibility and 0-irreducibility implies connectedness.
Next, we will give some characterizations of hyperconnected spaces by using contra R-maps. Note that the topological space consisting of two points with the discrete topology is usually denoted by 2. •
In [14] , Jankovic and Long proved that 0-irreducibility is preserved under 0-continuous surjection. Next, we will some analogous results. and U2 -X\Cl (V) are disjoint regular open sets in Y. Since / is cRm, f~l(lJ\) and f~1(U2) are disjoint regular closed subsets of X. This contradicts with the 0-irreducibility of X.
